Tuning electrical stimulation for thalamic visual prosthesis: An autoencoder-based approach.
Visual prosthesis holds hope of vision restoration for millions with retinal degenerative diseases. Machine learning techniques such as artificial neural networks could help in improving prosthetic devices as they could learn how the brain encodes information and imitate that code. This paper introduces an autoencoder-based approach for tuning thalamic visual prostheses. The objective of the proposed approach is to estimate electrical stimuli that are equivalent to a given natural visual stimulus, in a way such that they both elicit responses that are as similar as possible when introduced to a Lateral Geniculate Nucleus (LGN) population. Applying the proposed method to a probabilistic model of LGN neurons, results demonstrate a significant similarity between both responses with a mean correlation of 0.672 for optimal electrodes placement and 0.354 for random electrodes placement. The results indicate the efficacy of the proposed approach in estimating an electrical stimulus equivalent to a specific visual stimulus.